Genetic and immunological analysis of a novel variant of Shiga toxin 1 from bovine Escherichia coli strains and development of bead-ELISA to detect the variant toxin.
A novel variant of Shiga toxin 1 (Stx1) was identified from bovine Escherichia coli strains. The stx1 variant genes designated as stx1v51 and stx1v52 were cloned and sequenced. The two variant genes differed each other by 2 bp, but the deduced amino acid sequences of the two Stx1 variant toxins were the same and had 94% and 92% homology to that of prototype A and B subunits of Stx1, respectively. The variant toxin designated as Stx1v52 was purified to homogeneity. Although inhibition of protein synthesis in vitro by purified Stx1v52 was almost equal to that of purified Stx1, Vero cell cytotoxicity and mouse lethality of Stx1v52 were several folds lower than those of prototype Stx1. In Ouchterlony double gel diffusion test, the precipitin line between Stx1v52 and Stx1 formed a spur against anti-Stx1 serum but was fused against anti-Stx1v52 serum. Stx1v52 and Stx1v52-specific-bead-ELISA was developed, and both Stx1 and Stx1v52 could be detected with high sensitivity using Stx1v52 conjugate. However, Stx1v52 but not Stx1 could be detected with Stx1v52-specific bead-ELISA.